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“the following shall be considered as biological 
medicinal products: 
 
 

• recombinant proteins,  

• monoclonal antibodies,  

• blood products,  

• immunological medicinal products such as sera and 
vaccines, allergens,  

• advanced technology products such as gene and cell 
therapy products.” 

• Specific listed products (www.hma.eu: gonadotrophins, 
heparins, non-rDNA proteins) 
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Biologicals/biotechnologicals 

• Legal text EC Directive 2003/63:  

Biological [active] substance is a substance that is produced 
by or extracted from a biological source and that needs for its 
characterisation and the determination of its quality a 
combination of physico-chemical-biological testing, together 
with the production process and its control ().  
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Which aspects of Biologicals are relevant? 
 

live virus/bacteria/cell 

inactivated virus/bacteria 

viral subunit/bacterial protein/bacterial-conjugate 

Plasma-derived proteins 

 

Recombinant protein large/glycosylated 

Recombinant protein small/unconjugated 

Peptides 

Complex 

Simple 

Not complexity but heterogeneity makes life complex 
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Molecular size (bio)synthetic (poly)peptides 

     # amino acids  mw 

• Desmopressin   8 AA           1069 

• Calcitonin   33 AA          3432 

• Insulin     51 AA          5808 

• Erythropoietin   65 AA  ca   30.600 

• Interferon alpha-2b  165 AA       19.265 

• Monoclonal IgG  1300 AA  ca 150.000 

• Rec. FVIII     2332 AA  ca 280.000 

Polypeptides / Proteins 
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Recombinant proteins  

• Which parameters?  

– AA sequence 

– Di-sulfide bridges 

– Glycosylation 

– Oxidation 

– De-amidation 

• How relevant? 



Databasing EPO’s: A Mountainous Challenge? 
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Glycosylation sites 



Ga in menu naar Beeld > Model > Notitiemodel om deze titel te veranderen.. 

Isoforms in one batch 
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Monograph on isoforms 
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Glycosylation is clinically relevant 

• PK: without sialation very short serum half life  

• Some isoforms less active than others 

 



Ga in menu naar Beeld > Model > Notitiemodel om deze titel te veranderen.. 

Isoforms in 40 batches (same manufacturer) 
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Glycosylation in EPOs with different INN 
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Manufacturing process modifications 
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Glycoproteins  

Which isoforms have to be documented? 

 

• Everything >1%, >5%? 

• Specific Glycogroups (e.g. EPO contains up to 1% NGNA, 
non-human glycosylation)? 

• Product Ranges of the batches 

 

Which differences relevant? 

• Biosimilar EPO not necessarily same glycosylation 
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Manufacturing process modifications (2) 
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Manufacturing process modifications (3) 
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Differences after process modifications 

• Are any of these changes clinically relevant? 

• Are there other examples? 

 

• Similar for various other quality parameters (e.g. 
impurities) 

 

• A database containing also this information is very 
valuable.  

 

• Similar compounds should be found (e.g. same protein 
missing one terminal AA should still be recognised. 
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Discussion 

- All biologicals in database 

- Complexity determines the type of parameters 

- Heterogeneity is the real challenge 

- Database will advance knowledge 

- Database will allow comparison 

 

 
 

Complex 

Simple 

Not complexity but heterogeneity 
makes life complex 
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